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Description
TECHNICAL FIELD

[0001] This disclosure relates to the field of communi-
cation technologies, and in particular, to a network chip
management method and apparatus, a communication
device, and a storage medium.

BACKGROUND

[0002] A communication device, for example, a router
or a switch, includes a service board, where the service
board is configured to receive and send a packet.
[0003] A network chip receives and sends a packet on
the service board. During actual application, a part of
network chips of the service board may receive or send
no packet for a long period of time. This type of network
chips may be considered as network chipsin anidle state.
[0004] Although the network chips in the idle state re-
ceive or send no packet, the network chips still have very
high power consumption.

SUMMARY

[0005] This disclosure provides a network chip man-
agement method and apparatus, a communication de-
vice, and a storage medium. In the method, an idle target
network chip is determined; and a first functional module
in the target network chip is controlled to run at a sleep
running frequency, so that power consumption of the tar-
get network chip can be effectively reduced. The follow-
ing describes technical solutions provided in this disclo-
sure.

[0006] According to a first aspect, this disclosure pro-
vides a network chip management method. The method
is applied to a communication device. The communica-
tion device has a service board. The service board has
a network chip. The method includes: determining a tar-
get network chip based on at least one of a port status,
a configuration status, and a traffic status of the network
chip, where the target network chip is a network chip in
an idle state; obtaining a sleep running frequency of a
first functional module in the target network chip, where
the sleep running frequency is less than a predetermined
proportion or a predetermined value of a standard run-
ning frequency of the first functional module, where for
example, the predetermined proportion may be 5% of
the standard running frequency of the first functional
module; and controlling the first functional module to run
at the sleep running frequency.

[0007] According to the technical solutions provided in
this disclosure, the idle target network chip is determined;
and the first functional module in the target network chip
is controlled to run at the extremely low sleep running
frequency, so that power consumption of the network
chip can be effectively reduced.

[0008] Inapossibleimplementation, the first functional
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module is any functional module in the target network
chip.

[0009] Ina possibleimplementation, the first functional
module is any functional module, in the target network
chip, whose function availability does not need to be en-
sured.

[0010] Ina possibleimplementation, the first functional
moduleis a functional module, in the target network chip,
whose function availability does not need to be ensured
and that does not support clock gating and power gating
or to which clock gating is not applicable.

[0011] The functional module to which clock gating is
not applicable is a functional module that supports clock
gating and whose reliability is reduced after clock gating.
[0012] Ina possibleimplementation, the first functional
module is a functional module manufactured at a 16 nm,
7 nm, or more advanced process node. Usually, reliability
of the functional module is affected after clock gating.
[0013] In a possible implementation, the determining
a target network chip based on at least one of a port
status, a configuration status, and a traffic status of the
network chip includes: determining a network chip that
meets an idle condition as the target network chip, where
the idle condition is that none of ports of the network chip
are connected to an optical module within latest first du-
ration, each of ports of the network chip is in a disabled
state within latest second duration, each of ports of the
network chip is in an unconfigured state within latest third
duration, or traffic of each of ports of the network chip is
0 within latest fourth duration.

[0014] In a possible implementation, the obtaining a
sleep running frequency of a first functional module in
the target network chip includes: obtaining a preset sleep
running frequency of the first functional module.

[0015] In a possible implementation, after the deter-
mining a target network chip, the method furtherincludes:
obtaining a low-power-consumption running frequency
of a second functional module in the target network chip,
where the low-power-consumption running frequency is
less than a standard running frequency of the second
functional module, and when the second functional mod-
ule runs at the low-power-consumption running frequen-
cy, a function of the second functional module is availa-
ble; and controlling the second functional module to run
at the low-power-consumption running frequency.
[0016] The second functional module is a functional
module, in the target network chip, whose function avail-
ability needs to be ensured, and may be configured to
implement some basic functions. For example, the sec-
ond functional module is a management and configura-
tion module and a detection module.

[0017] According to the technical solutions provided in
this disclosure, the low-power-consumption running fre-
quency is determined; and the second functional module
is controlled to run at the low-power-consumption running
frequency, so that power consumption of the target net-
work chip is further reduced, and function availability of
the second functional module of the target network chip
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is ensured.

[0018] In a possible implementation, the obtaining a
low-power-consumption running frequency of a second
functional module in the target network chip includes:
controlling the second functional module to run at atleast
one candidate running frequency, and performing func-
tional testing; and determining a lowest candidate run-
ning frequency in a candidate running frequency at which
functional testing is passed as the low-power-consump-
tion running frequency.

[0019] According to the technical solutions provided in
this disclosure, the low-power-consumption running fre-
quency is determined through functional testing, so that
the low-power-consumption running frequency is low,
and power consumption of the second functional module
is further reduced.

[0020] In a possible implementation, the obtaining a
low-power-consumption running frequency of a second
functional module in the target network chip includes:
obtaining a preset low-power-consumption running fre-
quency of the second functional module.

[0021] In a possible implementation, after the deter-
mining a target network chip, the method further includes
one or more of the following operations:

disabling a pin of the target network chip, or setting a pin
of the target network chip to a high resistive state; con-
trolling to perform clock gating on a third functional mod-
ule in the target network chip; and controlling to perform
power gating on a fourth functional module in the target
network chip.

[0022] The third functional module is a functional mod-
ule that supports clock gating and whose reliability is not
affected after clock gating. The fourth functional module
is a functional module that supports power gating.
[0023] According to the technical solutions provided in
this disclosure, power consumption of the target network
chipis further reduced by using the foregoing operations.
[0024] In a possible implementation, after the control-
ling the first functional module to run at the sleep running
frequency, the method further includes: when determin-
ing that the target network chip is in a non-idle state,
controlling a running frequency of the first functional mod-
ule to be increased to a first running frequency.

[0025] When the first functional module runs at the first
running frequency, a function of the first functional mod-
ule is available. The first running frequency may be the
standard running frequency of the first functional module,
or may be a running frequency lower than the standard
running frequency of the first functional module. This is
not limited in this embodiment of this disclosure.

[0026] In a possible implementation, when it is deter-
mined that the target network chip is in the non-idle state,
a running frequency of the second functional module is
controlled to be increased to the corresponding standard
running frequency.

[0027] In a possible implementation, when it is deter-
mined that the target network chip is in the non-idle state,
a clock of the third functional module is enabled.
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[0028] In a possible implementation, when it is deter-
mined that the target network chip is in the non-idle state,
power on the fourth functional module is enabled.
[0029] In a possible implementation, when it is deter-
mined that the target network chip is in the non-idle state,
the pin of the target network chip is controlled to be en-
abled, or the pin of the target network chip is set to a low
resistive state.

[0030] According to the technical solutions provided in
this disclosure, by using the foregoing operations, when
the target network chip is in the non-idle state, the target
network chip is woken up, and all the functional modules
of the target network chip are available, so that data can
be normally received and sent.

[0031] In a possible implementation, the determining
that the target network chip is in a non-idle state includes:
when determining that the target network chip meets a
non-idle condition, determining that the target network
chip is in the non-idle state.

[0032] In a possible implementation, the non-idle con-
dition is that at least one port of the target network chip
is switched from a state of not connecting to an optical
module to a state of connecting to the optical module.
[0033] In a possible implementation, the non-idle con-
dition is that at least one port of the target network chip
is switched from an unconfigured state to a configured
state.

[0034] In a possible implementation, the non-idle con-
dition is that at least one port of the target network chip
is switched from a disabled state to an enabled state.
[0035] In a possible implementation, after the control-
ling the first functional module to run at the sleep running
frequency, the method further includes: when a failure
mode and effects analysis (failure mode and effects anal-
ysis, FMEA) detection periodicity is reached, controlling
the running frequency of the first functional module to be
increased to a second running frequency; and controlling
the target network chip to perform FMEA detection.
[0036] When the firstfunctional module runs atthe sec-
ond running frequency, the function of the first functional
module is available. The second running frequency may
be the standard running frequency of the first functional
module, or may be a running frequency lower than the
standard running frequency of the first functional module.
This is not limited in this embodiment of this disclosure.
[0037] In a possible implementation, when the FMEA
detection periodicity is reached, the running frequency
of the second functional module is controlled to be in-
creased to the corresponding standard running frequen-
cy.

[0038] In a possible implementation, when the FMEA
detection periodicity is reached, a clock of the third func-
tional module is enabled.

[0039] In a possible implementation, when the FMEA
detection periodicity is reached, power on the fourth func-
tional module is enabled.

[0040] In a possible implementation, when the FMEA
detection periodicity is reached, the pin of the target net-
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work chip is controlled to be enabled, or the pin of the
target network chip is set to a low resistive state.
[0041] According to the technical solutions provided in
this disclosure, by using the foregoing operations, when
the FMEA detection periodicity is reached, the target net-
work chip is woken up, and all the functional modules of
the target network chip are available, so that FMEA de-
tection can be normally performed. After detection, if it
is found that a reliability problem occurs in the target net-
work chip, fast hardware isolation and/or a replacement
operation may be performed in a timely manner.

[0042] According to a second aspect, this disclosure
provides a network chip management apparatus. The
apparatus is located in a communication device. The
communication device has a service board. The service
board has a network chip. The apparatus includes a de-
termining module, an obtaining module, and a control
module.

[0043] The determining module is configured to deter-
mine a target network chip based on at least one of a
port status, a configuration status, and a traffic status of
the network chip, where the target network chip is a net-
work chip in an idle state.

[0044] The obtaining module is configured to obtain a
sleep running frequency of a first functional module in
the target network chip, where the sleep running frequen-
cy is less than a predetermined proportion or a predeter-
mined value of a standard running frequency of the first
functional module, where for example, the predeter-
mined proportion may be 5% of the standard running
frequency of the first functional module.

[0045] The control module is configured to control the
first functional module to run at the sleep running fre-
quency.

[0046] In a possible implementation, the determining
module is configured to:

determine a network chip that meets an idle condition as
the target network chip, where the idle condition is that
none of ports of the network chip are connected to an
optical module within latest first duration, each of ports
of the network chip is in a disabled state within latest
second duration, each of ports of the network chip is in
an unconfigured state within latest third duration, or traffic
of each of ports of the network chip is 0 within latest fourth
duration.

[0047] In a possible implementation, the obtaining
module is configured to:

obtain a preset sleep running frequency of the first func-
tional module.

[0048] In a possible implementation, the obtaining
module is further configured to obtain a low-power-con-
sumption running frequency of a second functional mod-
ule in the target network chip, where the low-power-con-
sumption running frequency is less than a standard run-
ning frequency of the second functional module, and
when the second functional module runs at the low-pow-
er-consumption running frequency, a function of the sec-
ond functional module is available.
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[0049] The control module is further configured to con-
trol the second functional module to run at the low-power-
consumption running frequency.

[0050] In a possible implementation, when obtaining
the low-power-consumption running frequency, the ob-
taining module is configured to:

control the second functional module to run at atleast
one candidate running frequency, and perform func-
tional testing; and

determine a lowest candidate running frequency in
a candidate running frequency at which functional
testingis passed as the low-power-consumption run-
ning frequency.

[0051] In a possible implementation, when obtaining
the low-power-consumption running frequency, the ob-
taining module is configured to:

obtain a presetlow-power-consumption running frequen-
cy of the second functional module.

[0052] Inapossible implementation, the apparatus fur-
ther includes one or more of the following modules:

a pin control module, configured to: disable a pin of
the target network chip, or set a pin of the target
network chip to a high resistive state;

a first control module, configured to control to per-
form clock gating on a third functional module in the
target network chip; and

a second control module, configured to control to
perform power gating on a fourth functional module
in the target network chip.

[0053] Inapossibleimplementation, the apparatus fur-
ther includes a first wake-up module, where the first
wake-up module is configured to:

when determining that the target network chip is ina non-
idle state, control a running frequency of the first func-
tional module to be increased to afirst running frequency,
where when the first functional module runs at the first
running frequency, a function of the first functional mod-
ule is available.

[0054] In a possible implementation, the first wake-up
module is configured to:

when determining that the target network chip meets a
non-idle condition, determine that the target network chip
is in the non-idle state, where the non-idle condition is
thatatleast one port of the target network chip is switched
from a state of not connecting to an optical module to a
state of connecting to the optical module, at least one
port of the target network chip is switched from an un-
configured state to a configured state, or at least one port
of the target network chip is switched from a disabled
state to an enabled state.

[0055] Inapossibleimplementation, the apparatus fur-
ther includes a second wake-up module, where the sec-
ond wake-up module is configured to:



7 EP 4 239 452 A1 8

when a failure mode and effects analysis FMEA de-
tection periodicity is reached, control the running fre-
quency of the first functional module to be increased
to a second running frequency, where when the first
functional module runs at the second running fre-
quency, the function of the first functional module is
available; and

control the target network chip to perform FMEA de-
tection.

[0056] According to a third aspect, this disclosure pro-
vides a communication device. The communication de-
vice includes a processor and a service board. The serv-
ice board has anetwork chip. The processor is configured
to execute computer instructions, to enable the commu-
nication device to perform the network chip management
method according to any implementation of the first as-
pect.

[0057] According to a fourth aspect, a computer-read-
able storage medium is provided. The computer-reada-
ble storage medium stores at least one computer instruc-
tion. The computer instruction is read by a processor of
a communication device, to enable the communication
device to perform the network chip management method
according to any implementation of the first aspect.
[0058] According to a fifth aspect, this disclosure pro-
vides a computer program product. The computer pro-
gram product includes computer instructions. The com-
puterinstructions are stored in a computer-readable stor-
age medium. A processor of a communication device
reads the computer instructions from the computer-read-
able storage medium. The processor executes the com-
puter instructions, to enable the communication device
to perform the network chip management method ac-
cording to any implementation of the first aspect.
[0059] According to a sixth aspect, this disclosure pro-
vides a chip. The chip includes a memory and a proces-
sor. The memory is configured to store computer instruc-
tions. The processor is configured to: invoke the compu-
ter instructions from the memory, and run the computer
instructions, to perform the network chip management
method according to any implementation of the first as-
pect.

BRIEF DESCRIPTION OF DRAWINGS
[0060]

FIG. 1 is a schematic diagram of a frame-shaped
communication device according to an embodiment
of this disclosure;

FIG. 2 is a schematic diagram of a box-shaped com-
munication device according to an embodiment of
this disclosure;

FIG. 3 is a diagram of a comparison between power
consumption of a service board working under dif-
ferent traffic according to an embodiment of this dis-
closure;
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FIG. 4 is a schematic diagram of a structure of a
communication device according to an embodiment
of this disclosure;

FIG. 5 is a flowchart of a network chip management
method according to an embodiment of this disclo-
sure;

FIG. 6 is a schematic diagram of a process of deter-
mining a target network chip according to an embod-
iment of this disclosure;

FIG. 7 is a flowchart of performing functional testing
on a second functional module according to an em-
bodiment of this disclosure;

FIG. 8 is a flowchart of a network chip management
method according to an embodiment of this disclo-
sure; and

FIG. 9 is a logical block diagram of a network chip
management apparatus according to an embodi-
ment of this disclosure.

DESCRIPTION OF EMBODIMENTS

[0061] A communication device, for example, a router
or a switch, is configured to receive and send a packet.
The communication device may include a frame-shaped
communication device and a box-shaped communica-
tion device.

[0062] As shownin FIG. 1, the frame-shaped commu-
nication device includes a main control board 110, a
switch board 120 (not shown in FIG. 1), a service board
130, a subrack 140, and a power module 150. The main
control board 110 is configured to manage the switch
board 120 and the service board 130. The switch board
120 is responsible for forwarding a packet between dif-
ferent service boards 130. The service board 130 has a
network chip, and the network chip is responsible for re-
ceiving and sending a packet. Specifically, the network
chip has a plurality of ports 1300, and the port 1300 is
configured to interconnect with an optical module, to re-
ceive and send the packet.

[0063] As shown in FIG. 2, the box-shaped communi-
cation device includes a service board 130. The service
board 130 has a network chip, and the network chip is
responsible for receiving and sending a packet. Specifi-
cally, the network chip has a plurality of ports 1300, and
the port 1300 is configured to interconnect with an optical
module, to receive and send the packet.

[0064] During networkrunning, alarge quantity of ports
1300 of the communication device have an idle propor-
tion. When all ports 1300 corresponding to a network
chip are idle, it may be considered that the network chip
is in an idle state. However, the network chip in the idle
state still has high power consumption. As shown in FIG.
3, all network chips of a service board are in an idle state,
and traffic corresponding to the service board is 0%. In
this case, a ratio of power consumption of the service
board to power consumption when the traffic is 100% is
as high as 512/592=86.5%.

[0065] To reduce power consumption of the network



9 EP 4 239 452 A1 10

chip, the following several solutions are usually used in
related technologies.

(1) Power off all idle network chips.

[0066] However,anidle network chip can be independ-
ently powered off only when each network chip supports
independent power supply. However, during actual ap-
plication, many network chips do not support independ-
ent power supply.

(2) Perform clock gating processing on a part of functional
modules in an idle network chip.

[0067] However, clock gating processing cannot be
performed on a part of functional modules in the network
chip. In addition, although clock gating processing can
be performed on a part of functional modules, reliability
of the functional modules is reduced after clock gating
processing. For example, for functional modules manu-
factured at some process nodes (especially advanced
processes node such as a 16 nm FinFET process node
and a higher process node), after clock gating, reliability
of the functional modules is affected, and a deterministic
BTI (Bias Temperature Instability) failure mainly occurs
under a direct current (direct current, DC) voltage.

(3) Perform hard reset processing on an idle network
chip, to enable the network chip to remain in a reset state.

[0068] However, resetting is not a long-term working
state designed for the network chip. In addition, after hard
resetting is performed on the network chip, clock gating
is actually performed on a functional module in the net-
work chip. Therefore, hard resetting performed on the
network chip also affects reliability of a part of functional
modules.

[0069] Inview of the foregoing technical problems, em-
bodiments of this disclosure provide a network chip man-
agement method. In the method, a target network chip
in an idle state is determined based on at least one of a
port status, a configuration status, and a traffic status of
the network chip. Then, a first functional module in the
target network chip is controlled to run at a sleep running
frequency.

[0070] Because the sleep running frequency is an ex-
tremely low running frequency, for example, lower than
5% of a standard running frequency, power consumption
of the first functional module is greatly reduced after the
first functional module runs at the sleep running frequen-
cy. In addition, because hard reset processing and clock
gating processing are not performed on the first function-
al module, reliability of the first functional module is not
affected.

[0071] The network chip management method provid-
ed in embodiments of this disclosure may be performed
by a communication device. For example, the method
may be performed by a processor in the communication
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device, and the processor is configured to manage a net-
work chip. In some examples, the processor is located
in a main control board of the communication device. In
some other examples, the processor is located in a serv-
ice board of the communication device.

[0072] The following describes the communication de-
vice by using an example.

[0073] FIG. 4 is a schematic diagram of a structure of
acommunication device 100. The communication device
100 includes a main control board 110 and a service
board 130.

[0074] The main control board 110 is also referred to
as a main processing unit (main processing unit, MPU)
or a route processor card (route processor card). The
main control board 110 is configured to control and man-
age components in the communication device 100, in-
cluding functions such as routing calculation, device
management, device maintenance, and protocol
processing. The main control board 110 includes a main
control board central processing unit 111 and a memory
112. The network chip management method provided in
embodiments of this disclosure may be performed by the
main control board central processing unit 111 on the
main control board 110.

[0075] The service board 130 is also referred to as an
interface board, a line processing unit (line processing
unit, LPU), or a line card (line card). The service board
130 is configured to: provide various service interfaces,
and forward a data packet. The service interfaces include
butare notlimited to an Ethernetinterface,a POS (Packet
over SONET/SDH) interface, and the like. The Ethernet
interface is, for example, a flexible Ethernet service in-
terface (Flexible Ethernet Clients, FlexE Clients). The
service board 130 includes a central processing unit 131,
anetwork chip 132, a forwarding entry memory 134, and
a physical interface card (physical interface card, PIC)
133.

[0076] The central processing unit 131 on the service
board 130 is configured to: control and manage the serv-
ice board 130, and communicate with the main control
board central processing unit 111 on the main control
board 110. The network chip management method pro-
vided in embodiments of this disclosure may alternatively
be performed by the central processing unit 131 on the
service board 130.

[0077] The network chip 132 is configured to imple-
ment packet forwarding processing. A form of the net-
work chip 132 may be a forwarding chip. Specifically, the
network chip 132 is configured to forward a received
packet based on a forwarding table stored in the forward-
ing entry memory 134. If a destination address of the
packet is an address of the communication device 100,
the network chip 132 sends the packet to a CPU (for
example, the main control board central processing unit
111) for processing. If a destination address of the packet
is not an address of the communication device 100, the
network chip 132 searches for, based on the destination
address, a next hop and an outbound interface corre-
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sponding to the destination address in the forwarding ta-
ble, and forwards the packet to the outbound interface
corresponding to the destination address. Processing on
an uplink packet includes processing on a packet in-
bound interface and forwarding table lookup. Processing
on a downlink packet includes forwarding table lookup
and the like.

[0078] The physical interface card 133 is configured to
implement a physical layer interconnection function.
Original traffic enters the service board 130 from the
physical interface card 133, and a processed packet is
sent out from the physical interface card 133. The phys-
ical interface card 133, also referred to as a subcard, may
be installed on the service board 130, and is responsible
for converting an optical/electrical signal into a packet,
performing validity check on the packet, and forwarding
the packet to the network chip 132 for processing. In
some embodiments, the central processing unit may al-
ternatively perform a function of the network chip 132,
for example, implement software forwarding based on a
general-purpose CPU. Therefore, the network chip 132
is not necessary in the physical interface card 133. The
physical interface card 133 may have a port 1300.
[0079] In some examples, the communication device
100 includes a plurality of service boards 130.

[0080] In some examples, the communication device
100 furtherincludes a switch board 120. The switch board
120 may also be referred to as a switch fabric unit (switch
fabric unit, SFU). When the communication device 100
has a plurality of service boards 130, the switch board
120 is configured to complete data exchange between
the service boards 130. For example, two service boards
130in FIG. 4 may communicate with each other by using
the switch board 120.

[0081] The main control board 110 is coupled to the
service board 130. For example, the main control board
110, the two service boards 130, and the switch board
120 are connected to a system backboard by using a
system bus for interworking. In some examples, an inter-
process communication (inter-process communication,
IPC) channel is established between the main control
board 110 and the service board 130, and the main con-
trol board 110 and the service board 130 communicate
with each other through the IPC channel.

[0082] Logically, the communication device 100 in-
cludes a control plane and a forwarding plane. The con-
trol plane includes the main control board 110 and the
central processing unit 131. The forwarding plane in-
cludes components used for forwarding, for example, the
forwarding entry memory 134, the physical interface card
133, and the network chip 132. The control plane per-
forms functions such as a function of a router, generating
a forwarding table, processing signaling and protocol
packets, configuring and maintaining a status of a device,
and managing the network chip 132. The control plane
delivers the generated forwarding table to the forwarding
plane. On the forwarding plane, the network chip 132
searches the forwarding table delivered by the control
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plane to forward a packet received by the physical inter-
face card 133. The forwarding table delivered by the con-
trol plane may be stored in the forwarding entry memory
134. In some embodiments, the control plane and the
forwarding plane may be completely separated, and are
not on a same device.

[0083] It should be noted that, there may be one or
more main control boards 110, and when there are a
plurality of main control boards 110, the main control
boards 110 may include an active main control board and
a standby main control board. There may be one or more
service boards 130. A stronger data processing capability
of the communication device indicates a larger quantity
of provided service boards 130. There may also be one
or more physical interface cards on the service board
130. There may be no switch board 120 or one or more
switch boards 120. When there are a plurality of switch
boards 120, load balancing and redundancy backup may
be implemented together. In a centralized forwarding ar-
chitecture, the communication device may not need a
switch board 120, and the service board 130 undertakes
a service data processing function of an entire system.
In a distributed forwarding architecture, the communica-
tion device may have at least one switch board 120, and
data is exchanged between a plurality of service boards
130 by using the switch board 120, to provide a capability
of exchanging and processing a large capacity of data.
Therefore, a data access and processing capability of
the communication device in the distributed architecture
is greater than the device in the centralized architecture.
In some examples, the communication device may alter-
natively be in a form in which there is only one card. To
be specific, there is no switch board 120, and functions
of the service board 130 and the main control board 110
are integrated on the card. In this case, the central
processing unit 131 on the service board 130 and the
main control board central processing unit 111 on the
main control board 110 may be combined into one central
processing uniton the card, to perform functions obtained
after the two central processing units are combined. The
device in this form (for example, a communication device
such as a low-end switch or a router) has a low data
exchange and processing capability. A specific architec-
ture that is to be used depends on a specific networking
deployment scenario. This is not limited herein.

[0084] Referto FIG. 5. With reference to a specific im-
plementation, the following describes in detail a process-
ing procedure of a network chip management method
according to an embodiment of this disclosure. Content
may be as follows:

[0085] Step 501: Determine a target network chip
based on at least one of a port status, a configuration
status, and a traffic status of a network chip.

[0086] The target network chip is a network chip in an
idle state.
[0087] According to technical solutions provided in this

embodiment of this disclosure, when the target network
chip is determined, a network chip that meets an idle
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condition is determined as the target network chip. The
idle condition may include one or more of a port status
condition, a configuration status condition, and a traffic
status condition.

[0088] The following describes the idle condition by us-
ing an example.

[0089] In some examples, the idle condition is the port
status condition. In this case, the idle condition may be
that none of ports of the network chip are connected to
an optical module.

[0090] When none of the ports of the network chip are
connected to the optical module, the network chip cannot
receive or send a packet. Therefore, the network chip
may be considered as the target network chip in the idle
state. To more accurately determine the target network
chip, in some examples, the idle condition may be that
none of the ports of the network chip are connected to
the optical module within latest first duration.

[0091] In some other examples, the idle condition is
the port status condition. In this case, the idle condition
may be that each of ports of the network chip is in a
disabled state.

[0092] When each of the ports of the network chip is
configured to be in the disabled state by a user, the net-
work chip cannot receive or send a packet. Therefore,
the network chip may be considered as the target network
chip in the idle state. To more accurately determine the
target network chip, in some examples, the idle condition
may be that each of the ports of the network chip is in
the disabled state within latest second duration.

[0093] Insome examples, the idle condition is the con-
figuration status condition. In this case, the idle condition
is that each of ports of the network chip is in an uncon-
figured state.

[0094] Configuration in the unconfigured state may in-
clude one or more of configuration of a media access
control (media access control, MAC) address, configu-
ration of an internet protocol address (internet protocol
address, IP), configuration of a forwarding information
base (forwarding information base, FIB) entry, configu-
ration of a traffic management (traffic management, TM)
buffer, configuration of a switch fabric interface virtual
output queue (virtual output queue, VOQ) buffer, and the
like.

[0095] In some examples, the idle condition is that a
MAC address and an IP address of each of the ports of
the network chip are in the unconfigured state. In other
words, when it is determined that the MAC address and
the IP address of each of the ports of the network chip
are not configured, the network chip is determined as the
target network chip.

[0096] In some examples, the idle condition is that a
MAC address, an IP address, and an FIB entry of each
of the ports of the network chip are in the unconfigured
state. In other words, when it is determined that the MAC
address, the IP address, and the FIB entry of each of the
ports of the network chip are not configured, the network
chip is determined as the target network chip.
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[0097] In some examples, the idle condition is that a
MAC address, an IP address, an FIB entry, a TM buffer,
a VOQ buffer of each of the ports of the network chip are
in the unconfigured state. In other words, when it is de-
termined that the MAC address, the IP address, the FIB
entry, the TM buffer, the VOQ buffer of each of the ports
of the network chip are in the unconfigured state, the
network chip is determined as the target network chip.
[0098] When each of the ports of the network chip is
in the unconfigured state, the network chip cannot nor-
mally receive or send a packet. Therefore, the network
chip may be considered as the target network chip in the
idle state. To more accurately determine the target net-
work chip, in some examples, the idle condition may be
that each of the ports of the network chip is in the uncon-
figured state within latest third duration.

[0099] It should be noted that, when each of the ports
of the network chip is in the unconfigured state, the target
network chip may alsoreceive a spurious random packet.
However, regardless of whether the packet can be re-
ceived, the network chip is considered as the target net-
work chip in the idle state.

[0100] Insome examples, the idle condition is the traf-
fic status condition. In this case, the idle condition may
be that traffic of each of ports of the network chip is 0
within latest fourth duration.

[0101] That the trafficis O within the latest fourth dura-
tion may also be understood as that there is no packet
within the latest fourth duration.

[0102] When the traffic of each of the ports of the net-
work chip is 0 within the fourth duration, it indicates that
the network chip is probably in the idle state. Longer
fourth duration indicates a higher probability that the net-
work chip is in the idle state.

[0103] It should be noted that values of the first dura-
tion, the second duration, the third duration, and the
fourth duration may be set based on a requirement of the
user. This is not specifically limited in this embodiment
of this disclosure. When the user has a high requirement
on network reliability, the first duration, the second dura-
tion, the third duration, and the fourth duration may be
set to be longer When the user has a low requirement
on network reliability, the first duration, the second dura-
tion, the third duration, and the fourth duration may be
set to be shorter.

[0104] All the foregoing idle conditions may be used.
For example, as shown in FIG. 6, when the network chip
meets any one of the foregoing idle conditions, the net-
work chip is determined as the target network chip. Al-
ternatively, a part of the foregoing idle conditions may be
used. For example, when a high requirement is imposed
on network reliability, the network chip may be deter-
mined as the target network chip only when each of the
ports of the network chip is in the disabled state, or none
of the ports of the network chip are connected to the
optical module. When each of the ports of the network
chip is in the unconfigured state, and when the traffic of
each of the ports of the network chip is 0 within the latest
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fourth duration, itis no longer considered that the network
chip is in the idle state.

[0105] In addition, the foregoing idle conditions may
be uniformly configured by users, so that requirements
of different users can be better met. The users may con-
figure corresponding idle conditions based on require-
ments on network reliability. For example, based on the
requirements on network reliability, the corresponding
idle conditions are selected, and specific values of the
first duration, the second duration, the third duration, and
the fourth duration in the idle conditions are set.

[0106] Step 502: Obtain a sleep running frequency of
a first functional module in the target network chip.
[0107] The sleep running frequency is less than a pre-
determined proportion or a predetermined value of a
standard running frequency of the first functional module.
In some examples, the sleep running frequency is less
than 5% of the standard running frequency of the first
functional module, for example, less than 1% of the
standard running frequency of the first functional module.
The sleep running frequency is an extremely low running
frequency, which is as low as a MHz level or a kHz level.
For example, the sleep running frequency may be less
than 10 MHz. For another example, the sleep running
frequency is less than 1 MHz. The standard running fre-
quency is a running frequency of a functional module in
the network chip when the functional module works nor-
mally. The standard running frequency may also be re-
ferred to as a maximum running frequency.

[0108] When the first functional module runs at the
sleep running frequency, function availability of the first
functional module is not ensured. For example, when the
first functional module runs at the sleep running frequen-
cy, afunction of the first functional module is unavailable.
[0109] In some examples, the first functional module
is any functional module in the target network chip.
[0110] In some other examples, the first functional
module is any functional module, in the target network
chip, whose function availability does not need to be en-
sured, for example, a functional module other than a de-
tection functional module and a management and con-
figuration functional module.

[0111] In some other examples, the first functional
module is a functional module, in the target network chip,
whose function availability does not need to be ensured
and that does not support clock gating and power gating
or to which clock gating is not applicable.

[0112] The functional module to which clock gating is
not applicable is a functional module that supports clock
gating and whose reliability is reduced after clock gating.
[0113] The sleep running frequency of the functional
module that does not support clock gating and power
gating or to which clock gating is not applicable is deter-
mined, and the functional module is controlled to run at
the sleep running frequency, so that power consumption
of the functional module is reduced, and reliability of the
functional module is not affected.

[0114] In some examples, the first functional module
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is a functional module manufactured at a 16 nm, 7 nm,
or more advanced process node. Usually, reliability of
the functional module is affected after clock gating.
[0115] A manner of obtaining the sleep running fre-
quency of the first functional module is not limited in this
embodiment of this disclosure. In some examples, a pre-
set sleep running frequency of the first functional module
is obtained. Because function availability of the first func-
tional module does not need to be ensured at the sleep
running frequency, the user may set the sleep running
frequency through the communication device.

[0116] In some examples, for the target network chip
in the idle state, all functional modules may be in a sleep
state, for example, all the functional modules are control-
led to run at the sleep running frequency.

[0117] In some other examples, for the target network
chip in the idle state, not all functional modules may be
in a sleep state. Instead, some basic functional modules
(such as the management and configuration functional
module and the detection functional module) may be re-
served. For example, in a common network application
scenario, even if the target network chip is in the idle
state, it is preferable to support reading of a chip identi-
fication document (identity document, ID), a chip junction
temperature, and the like, to help view and manage the
target network chip. Therefore, a function of the detection
functional module of the target network chip may be set
to be available.

[0118] Functional modules whose function availability
needs to be ensured in the idle state may be collectively
referred to as a second functional module. To ensure
function availability of the second functional module, in
some examples, the second functional module is con-
trolled to run at a standard running frequency.

[0119] Insome other examples, to further reduce pow-
er consumption of the target network chip, a low-power-
consumption running frequency of the second functional
module in the target network chip may be obtained, and
the second functional module is controlled to run at the
low-power-consumption running frequency.

[0120] Thelow-power-consumption runningfrequency
is less than the standard running frequency of the second
functional module, and is different from the sleep running
frequency. When the second functional module runs at
the low-power-consumption running frequency, a func-
tion of the second functional module is available. Usually,
the low-power-consumption running frequency is less
than the standard running frequency but greater than
10% of the standard running frequency. For example,
the low-power-consumption running frequency is greater
than 1/8 of the standard running frequency. For example,
the low-power-consumption running frequency is greater
than 50 MHz. For another example, the low-power-con-
sumption running frequency is greater than 100 MHz.
[0121] A manner of obtaining the low-power-consump-
tion running frequency is not limited in this embodiment
of this disclosure. In some examples, to reduce power
consumption of the target network chip as much as pos-
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sible, a low low-power-consumption running frequency
at which function availability of the second functional
module can be ensured may be determined through func-
tional testing.

[0122] In some examples, the second functional mod-
ule is controlled to run at at least one candidate running
frequency, and functional testing is performed. A lowest
candidate running frequency in a candidate running fre-
quency at which functional testing is passed is deter-
mined as the low-power-consumption running frequency.
[0123] Forexample,asshowninFIG.7, after the target
network chip is powered on and the second functional
module works, the second functional module is controlled
to run at a first candidate running frequency, and func-
tional testing is performed. If testing is passed, the sec-
ond functional module is controlled to run at the first can-
didate running frequency, that is, the first candidate run-
ning frequency is determined as the low-power-con-
sumption running frequency. The first candidate running
frequency is lower than a subsequent second candidate
running frequency and a subsequent third candidate run-
ning frequency.

[0124] Iftestingis not passed at the first candidate run-
ning frequency, the second functional module is control-
led to run at the higher second candidate running fre-
quency, and functional testing is performed. If testing is
passed, the second functional module is controlled to run
at the second candidate running frequency, that is, the
second candidate running frequency is determined as
the low-power-consumption running frequency.

[0125] Iftesting is not passed at the second candidate
running frequency, the second functional module is con-
trolled to run at the higher third candidate running fre-
quency, and functional testing is performed. If testing is
passed, the second functional module is controlled to run
at the third candidate running frequency, thatis, the third
candidate running frequency is determined as the low-
power-consumption running frequency.

[0126] If testing is not passed at the third candidate
running frequency, the second functional module contin-
ues to be controlled to run at a higher running frequency,
and functional testing is performed until the low-power-
consumption running frequency is determined.

[0127] In some examples, to ensure reliability of func-
tion availability when the second functional module runs
at the low-power-consumption running frequency, when
functional testing is performed on the second functional
module, it may be set that testing is passed only when
testing succeeds for a plurality of times at a candidate
running frequency.

[0128] Inaddition, the functional testing method shown
in FIG. 7 is merely an example, and does not constitute
a limitation on this disclosure. In some other examples,
testing may be performed at the candidate running fre-
quencies in descending order of frequencies. For exam-
ple, after testing at a higher running frequency is passed,
testing continues to be performed at a lower running fre-
quency until testing at a candidate running frequency is
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not passed. In this case, a previous candidate running
frequency of the candidate running frequency is deter-
mined as the low-power-consumption running frequency.
[0129] Insome other examples, functional testing may
notbe performed. Instead, a presetlow-power-consump-
tion running frequency of the second functional module
is obtained.

[0130] The preset low-power-consumption running
frequency of the second functional module may be a run-
ning frequency designed in advance in a chip design
phase, and is specially used by the second functional
module in a low-power-consumption state.

[0131] Step 503: Control the first functional module to
run at the sleep running frequency.

[0132] According to the technical solutions provided in
this embodiment of this disclosure, because the sleep
running frequency is an extremely low running frequency,
after the first functional module runs at the sleep running
frequency, power consumption of the first functional mod-
ule is very low, so that power consumption of the target
network chip is reduced.

[0133] To furtherreduce power consumption of the tar-
get network chip, the following processing may be further
performed.

[0134] In some examples, the second functional mod-
uleis controlled to run at the low-power-consumption run-
ning frequency.

[0135] Because the low-power-consumption running
frequency is less than the standard running frequency of
the second functional module, power consumption of the
second functional module is reduced after the second
functional module runs at the low-power-consumption
running frequency, so that power consumption of the tar-
get network chip is reduced.

[0136] It should be noted that a running frequency of
afunctional module may be adjusted by modifying a reg-
ister of a phase locked loop (phase locked loop, PLL)
combination circuit corresponding to the functional mod-
ule, or by adjusting an external reference clock frequency
of the target network chip. The running frequency may
also be referred to as a clock frequency, a frequency, or
the like.

[0137] In some examples, clock gating is controlled to
be performed on a third functional module in the target
network chip. The third functional module may be under-
stood as a functional module that supports clock gating
and whose reliability is not affected after clock gating.
For example, the third functional module is a functional
module manufactured at a 28 nm process node. Clock
gating may also be referred to as clock gating.

[0138] In some examples, power gating is controlled
to be performed on afourth functional module in the target
network chip. The fourth functional module may be un-
derstood as a functional module that supports power gat-
ing.

[0139] In some examples, a pin of the target network
chip is disabled, or a pin of the target network chip is set
to a high resistive state. The pin is an 1/O pin.
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[0140] Insome examples, a high-speed serializing/de-
serializing circuitry (serializing/deserializing circuitry,
Serdes) pin is disabled, and a tri-state (Tri-State) pin is
set to a high resistive state.

[0141] The foregoing processing may be referred to as
sleep processing, and the target network chip obtained
after the foregoing processing may be considered as a
target network chip in a sleep state.

[0142] During actual application, due to a change of a
network, the current network may have a resource re-
quirement for the idle target network chip. In this case,
the target network chip in the sleep state needs to be
woken up.

[0143] Insomeexamples, after the firstfunctional mod-
ule is controlled to run at the sleep running frequency,
when it is determined that the target network chip is in a
non-idle state, a running frequency of the first functional
module is controlled to be increased to a first running
frequency.

[0144] When the firstfunctional module runs at the first
running frequency, the function of the first functional mod-
ule is available. The first running frequency may be the
standard running frequency of the first functional module,
or may be a running frequency lower than the standard
running frequency of the first functional module. This is
not limited in this embodiment of this disclosure.

[0145] Correspondingly, for the second functional
module that previously runs at the low-power-consump-
tion running frequency, a running frequency of the sec-
ond functional module may be controlled to be increased
to the corresponding standard running frequency. Cer-
tainly, because the function of the second functional mod-
ule is still available at the low-power-consumption run-
ning frequency, the running frequency of the second
functional module may not be increased. Instead, the
second functional module is controlled to run at the low-
power-consumption running frequency, and then the run-
ning frequency of the second functional module is in-
creased to the standard running frequency when itis sub-
sequently detected that the second functional module
runs at the low-power-consumption running frequency
and cannot meet a network requirement.

[0146] A clock of the third functional module on which
clock gating is previously performed is enabled. Power
on the fourth functional module on which power gating
is previously performed is enabled. The pin that is previ-
ously disabled is enabled. The pin that is previously set
to the high resistive state is set to a low resistive state.
[0147] Atfter the foregoing processing, the target net-
work chip is woken up, and all the functional modules of
the target network chip are available, so that the packet
can be normally received and sent. It should be noted
that, in a manner of resetting the target network chip,
frequencies of the first functional module and the second
functional module may be increased, the clock of the third
functional module may be enabled, the power on the
fourth functional module may be enabled, and the pin
may be enabled or set to the low resistive state.
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[0148] The following describes, by using an example,
a manner of determining that the target network chip is
in the non-idle state.

[0149] In some examples, when it is determined that
the target network chip meets a non-idle condition, it is
determined that the target network chip is in the non-idle
state.

[0150] The non-idle condition may be understood as a
condition that does not meet the idle condition. The fol-
lowing describes the non-idle condition by using an ex-
ample.

[0151] Insome examples, the non-idle condition is that
at least one port of the target network chip is switched
from a state of not connecting to an optical module to a
state of connecting to the optical module.

[0152] When the port of the target network chip is con-
nected to the optical module, there is a high probability
that the user expects to use the target network chip. In
this case, the target network chip needs to be woken up
in a timely manner, to meet a subsequent network re-
quirement.

[0153] Insome examples, the non-idle condition is that
at least one port of the target network chip is switched
from an unconfigured state to a configured state.
[0154] When the port of the target network chip is con-
figured, there is a high probability that the target network
chip needs to be used subsequently. In this case, the
target network chip needs to be woken up in a timely
manner, to meet a subsequent network requirement.
[0155] Insome examples, the non-idle condition is that
at least one port of the target network chip is switched
from a disabled state to an enabled state.

[0156] When the port of the target network chip is en-
abled, there is a high probability that the user expects to
use the target network chip. In this case, the target net-
work chip needs to be woken up in a timely manner, to
meet a subsequent network requirement.

[0157] Certainly, if it is found in a period of time after
the target network chip is woken up that the target net-
work chip meets the idle condition again, sleep process-
ing needs to be performed on the target network chip
again.

[0158] In addition, to enable the target network chip to
normally perform failure mode and effects analysis (fail-
ure mode and effects analysis, FMEA) detection, in some
examples, after the first functional module is controlled
to run at the sleep running frequency, when an FMEA
detection periodicity is reached, the running frequency
of the first functional module is controlled to be increased
to a second running frequency.

[0159] When the firstfunctional module runs atthe sec-
ond running frequency, the function of the first functional
module is available. The second running frequency may
be the standard running frequency of the first functional
module, or may be a running frequency lower than the
standard running frequency of the first functional module.
This is not limited in this embodiment of this disclosure.
[0160] Correspondingly, for the second functional
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module that previously runs at the low-power-consump-
tion running frequency, a running frequency of the sec-
ond functional module may be controlled to be increased
to the corresponding standard running frequency. Cer-
tainly, because the function of the second functional mod-
ule is still available at the low-power-consumption run-
ning frequency, the running frequency of the second
functional module may not be increased. Instead, the
second functional module is controlled to run at the low-
power-consumption running frequency.

[0161] A clock of the third functional module on which
clock gating is previously performed is enabled. Power
on the fourth functional module on which power gating
is previously performed is enabled. The pin that is previ-
ously disabled is enabled. The pin that is previously set
to the high resistive state is set to a low resistive state.
[0162] After the foregoing processing, the target net-
work chip is woken up, and all the functional modules of
the target network chip are available. It should be noted
that, in a manner of resetting the target network chip,
frequencies of the first functional module and the second
functional module may be increased, the clock of the third
functional module may be enabled, the power on the
fourth functional module may be enabled, and the pin
may be enabled or set to the low resistive state.

[0163] Then, the target network chip is controlled to
perform FMEA detection. After detection, if itis found that
a reliability problem occurs in the target network chip,
fast hardware isolation and/or a replacement operation
may be performed in a timely manner.

[0164] This embodiment of this disclosure provides the
network chip management method. In the method, the
idle target network chip is determined; the first functional
module in the target network chip is controlled to run at
the extremely low sleep running frequency; the second
functional module is controlled to run at the low low-pow-
er-consumption running frequency; clock gating is con-
trolled to be performed on the third functional module;
power gating is controlled to be performed on the fourth
functional module; and the pin of the target network chip
is disabled, or the pin of the target network chip is set to
the high resistive state, so that power consumption of the
target network chip can be effectively reduced.

[0165] Itislearnedthrough an experimentthat, accord-
ing to the network chip management method provided in
this embodiment of this disclosure, power consumption
of the target network chip can be reduced to no more
than 10 W. For example, before the network chip man-
agement method provided in this embodiment of this dis-
closure is used, power consumption of a large quantity
of network chips is 83 W. After the network chip man-
agement method provided in this embodiment of this dis-
closure is used, power consumption is reduced to 6.0701
W.

[0166] In addition, according to the network chip man-
agement method provided in this embodiment of this dis-
closure, a corresponding wake-up mechanism is set, so
that the target network chip can be woken up when the

10

15

20

25

30

35

40

45

50

55

12

target network chip is in the non-idle state and when the
FMEA detection periodicity is reached. Therefore, ac-
cording to the network chip management method provid-
ed in this embodiment of this disclosure, power consump-
tion of the network chip is reduced, and reliability of the
network chip is ensured.

[0167] An embodiment of this disclosure further pro-
vides another network chip management method. As
shown in FIG. 8, the method includes the following steps.
[0168] Step 801: Determine a target network chip
based on at least one of a port status, a configuration
status, and a traffic status of a network chip.

[0169] The target network chip is a network chip in an
idle state.

[0170] For specific content of step 801, refer to specific
content of step 501. Details are not described herein
again.

[0171] Step 802: Obtain a sleep running frequency of

a first functional module and a low-power-consumption
running frequency of a second functional module in the
target network chip.

[0172] The sleep running frequency is less than a pre-
determined proportion or a predetermined value of a
standard running frequency of the first functional module.
In some examples, the sleep running frequency is less
than 5% of the standard running frequency of the first
functional module. The low-power-consumption running
frequency is less than a standard running frequency of
the second functional module. When the second func-
tional module runs at the low-power-consumption run-
ning frequency, a function of the second functional mod-
ule is available.

[0173] The second functional module is a functional
module, in the target network chip, whose function avail-
ability needs to be ensured, for example, a management
and configuration module and a detection functional
module in the target network chip.

[0174] The first functional module is a functional mod-
ule, in the target network chip, whose function availability
does not need to be ensured, for example, a functional
module other than the second functional module. Insome
examples, the first functional module is a functional mod-
ule, in the target network chip, whose function availability
does not need to be ensured and that does not support
clock gating and power gating or to which clock gating is
not applicable.

[0175] For specific content of step 802, refer to specific
content of step 502. Details are not described herein
again.

[0176] Step 803: Control the first functional module to

run at the sleep running frequency, and control the sec-
ond functional module to run at the low-power-consump-
tion running frequency.

[0177] For specific content of step 803, refer to specific
content of step 503. Details are not described herein
again.

[0178] According to the network chip management

method provided in this embodiment of this disclosure,
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the target network chip is determined based on at least
one of the port status, the configuration status, and the
traffic status of the network chip; the first functional mod-
ule in the target network chip is controlled to run at the
sleep running frequency; and the second functional mod-
ule in the target network chip is controlled to run at the
low-power-consumption running frequency, so that pow-
er consumption of the target network chip is reduced,
and itis ensured that a basic function of the target network
chip is available in a sleep state.

[0179] The foregoing describes the network chip man-
agement method provided in embodiments of this disclo-
sure. The following describes a network chip manage-
ment apparatus provided in embodiments of this disclo-
sure. The network chip management apparatus de-
scribed below may implement any function in either of
the foregoing network chip management methods.
[0180] FIG. 9 is a schematic diagram of a structure of
a network chip management apparatus according to an
embodiment of this disclosure. The network chip man-
agement apparatus is located in a communication de-
vice. As shown in FIG. 9, the network chip management
apparatus includes a determining module 901, an obtain-
ing module 902, and a control module 903.

[0181] The determining module 901 is configured to
determine a target network chip based on at least one of
a port status, a configuration status, and a traffic status
of a network chip, where the target network chip is a
network chip in an idle state. The determining module
901 may be specifically configured to: implement deter-
mining functions in step 501 and step 801, and perform
implicit steps included in step 501 and step 801.

[0182] The obtaining module 902 is configured to ob-
tain a sleep running frequency of a first functional module
in the target network chip, where the sleep running fre-
quency is less than a predetermined proportion (for ex-
ample, 5%) or a predetermined value of a standard run-
ning frequency of the first functional module. The obtain-
ing module 902 may be specifically configured to: imple-
ment obtaining functions in step 502 and step 802, and
perform implicit steps included in step 502 and step 802.
[0183] The control module 903 is configured to control
the first functional module to run at the sleep running
frequency. The control module 903 may be specifically
configured to: implement control functions in step 503
and step 803, and perform implicit steps included in step
503 and step 803.

[0184] Insome examples, the determining module 901
is configured to:

determine a network chip that meets an idle condition as
the target network chip, where the idle condition is that
none of ports of the network chip are connected to an
optical module within latest first duration, each of ports
of the network chip is in a disabled state within latest
second duration, each of ports of the network chip is in
an unconfigured state within latest third duration, or traffic
of each of ports of the network chip is 0 within latest fourth
duration.
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[0185] In some examples, the obtaining module 902 is
configured to:

obtain a preset sleep running frequency of the first func-
tional module.

[0186] In some examples, the obtaining module 902 is
further configured to obtain a low-power-consumption
running frequency of a second functional module in the
target network chip, where the low-power-consumption
running frequency is less than a standard running fre-
quency of the second functional module, and when the
second functional module runs at the low-power-con-
sumption running frequency, a function of the second
functional module is available.

[0187] The control module 903 is further configured to
control the second functional module to run at the low-
power-consumption running frequency.

[0188] In some examples, when obtaining the low-
power-consumption running frequency, the obtaining
module 902 is configured to:

control the second functional module to run at atleast
one candidate running frequency, and perform func-
tional testing; and

determine a lowest candidate running frequency in
a candidate running frequency at which functional
testingis passed as the low-power-consumption run-
ning frequency.

[0189] In some examples, when obtaining the low-
power-consumption running frequency, the obtaining
module 902 is configured to:

obtain a presetlow-power-consumption running frequen-
cy of the second functional module.

[0190] In some examples, the apparatus further in-
cludes one or more of the following modules:

a pin control module, configured to: disable a pin of
the target network chip, or set a pin of the target
network chip to a high resistive state;

a first control module, configured to control to per-
form clock gating on a third functional module in the
target network chip; and

a second control module, configured to control to
perform power gating on a fourth functional module
in the target network chip.

[0191] In some examples, the apparatus further in-
cludes a first wake-up module, where the first wake-up
module is configured to:

when determining that the target network chip is ina non-
idle state, control a running frequency of the first func-
tional module to be increased to afirst running frequency,
where when the first functional module runs at the first
running frequency, a function of the first functional mod-
ule is available.

[0192] In some examples, the first wake-up module is
configured to:

when determining that the target network chip meets a



25 EP 4 239 452 A1 26

non-idle condition, determine that the target network chip
is in the non-idle state, where the non-idle condition is
that atleast one port of the target network chip is switched
from a state of not connecting to an optical module to a
state of connecting to the optical module, at least one
port of the target network chip is switched from an un-
configured state to a configured state, or atleast one port
of the target network chip is switched from a disabled
state to an enabled state.

[0193] In some examples, the apparatus further in-
cludes a second wake-up module, where the second
wake-up module is configured to:

when a failure mode and effects analysis FMEA de-
tection periodicity is reached, control the running fre-
quency of the first functional module to be increased
to a second running frequency, where when the first
functional module runs at the second running fre-
quency, the function of the first functional module is
available; and

control the target network chip to perform FMEA de-
tection.

[0194] It should be noted that the determining module
901, the obtaining module 902, the control module 903,
the pin control module, the first control module, the sec-
ond control module, the first wake-up module, and the
second wake-up module may be implemented by a proc-
essor, a processor in cooperation with a memory, or a
processor by executing program instructions in a mem-
ory.

[0195] When the network chip managementapparatus
manages the network chip, division into the foregoing
functional modules is used as an example for description.
During actual application, the foregoing functions may
be allocated to differentfunctional modules forimplemen-
tation based on a requirement, in other words, an internal
structure of the network chip management apparatus is
divided into different functional modules, to implement
all or some of the functions described above. In addition,
the network chip management apparatus provided in the
foregoing embodiment and the network chip manage-
ment methods shown in FIG. 5 and FIG. 8 belong to a
same concept. For a specific implementation process of
the network chip management apparatus, refer to a cor-
responding method part. Details are not described herein
again.

[0196] An embodiment of this disclosure provides a
computer-readable storage medium. The computer-
readable storage medium stores at least one computer
instruction. The computer instruction is read by a proc-
essor of a communication device, to enable the commu-
nication device to perform the network chip management
method provided in embodiments of this disclosure.
[0197] An embodiment of this disclosure provides a
computer program product. The computer program prod-
uct includes computer instructions. The computer in-
structions are stored in a computer-readable storage me-
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dium. A main control board of a communication device
reads the computer instructions from the computer-read-
able storage medium. The processor executes the com-
puter instructions, to enable the communication device
to perform the network chip management method pro-
vided in embodiments of this disclosure.

[0198] An embodiment of this disclosure provides a
chip. The chip includes a memory and a processor. The
memory is configured to store computerinstructions. The
processor is configured to: invoke the computer instruc-
tions from the memory, and run the computer instruc-
tions, to perform the network chip management method
provided in embodiments of this disclosure.

[0199] Apersonofordinary skillin the art may be aware
that, in combination with the examples described in em-
bodiments disclosed in this specification, method steps
and units may be implemented by electronic hardware,
computer software, or a combination thereof. To clearly
describe interchangeability between the hardware and
the software, the foregoing has generally described steps
and compositions of each embodiment according to func-
tions. Whether the functions are performed by hardware
or software depends on particular applications and de-
sign constraint conditions of the technical solutions. A
person of ordinary skill in the art may use different meth-
ods to implement the described functions for each par-
ticular application, but it should not be considered that
the implementation goes beyond the scope of this dis-
closure.

[0200] It may be clearly understood by a person skilled
in the art that, for the purpose of convenient and brief
description, for a detailed working process of the forego-
ing described system, apparatus, and unit, refer to a cor-
responding process in the foregoing method embodi-
ments. Details are not described herein again.

[0201] In several embodiments provided in this disclo-
sure, the disclosed apparatus and method may be im-
plemented in other manners. For example, the described
apparatus embodimentis merely an example. For exam-
ple, division into the units is merely logical function divi-
sion and may be other division during actual implemen-
tation. For example, a plurality of units or components
may be combined or integrated into another system, or
some features may be ignored or not performed. In ad-
dition, the displayed or discussed mutual couplings or
direct couplings or communication connections may be
implemented through some interfaces. The indirect cou-
plings or communication connections between the appa-
ratuses or units may be implemented in electrical, me-
chanical, or other forms.

[0202] The units described as separate parts may or
may not be physically separate. Parts displayed as units
may or may not be physical units, to be specific, may be
located in one position, ormay be distributed on a plurality
of network units. Some or all of the units may be selected
based on an actual requirement to achieve the objectives
of the solutions of embodiments of this disclosure.
[0203] In addition, functional units in embodiments of
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this disclosure may be integrated into one processing
unit, or each of the units may exist alone physically, or
two or more units are integrated into one unit. The inte-
grated unit may be implemented in a form of hardware,
or may be implemented in a form of a software functional
unit.

[0204] When the integrated unit is implemented in a
form of a software functional unit and sold or used as an
independent product, the integrated unit may be stored
in a computer-readable storage medium. Based on such
an understanding, the technical solutions of this disclo-
sure essentially, or a part contributing to a conventional
technology, or all or some of the technical solutions may
be implemented in aform of a software product. The com-
puter software product is stored in a storage medium and
includes several instructions for instructing a computer
device (which may be a personal computer, a server, a
communication device, or the like) to perform all or some
of the steps of the methods in embodiments of this dis-
closure. The foregoing storage medium includes any me-
dium that can store program code, such as a USB flash
drive, aremovable hard disk, a read-only memory (read-
only memory, ROM), a random access memory (random
access memory, RAM), a magnetic disk, or an optical
disc.

[0205] The foregoing descriptions are merely imple-
mentations of this disclosure, but are not intended to limit
the protection scope of this disclosure. Any equivalent
modification or replacement readily figured out by a per-
son skilled in the art within the technical scope disclosed
in this disclosure shall fall within the protection scope of
this disclosure. Therefore, the protection scope of this
disclosure shall be subject to the protection scope of the
claims.

Claims

1. A network chip management method, wherein the
method is applied to a communication device, the
communication device has a service board, the serv-
ice board has a network chip, and the method com-
prises:

determining a target network chip based on at
least one of a port status, a configuration status,
and a traffic status of the network chip, wherein
the target network chip is a network chip in an
idle state;

obtaining a sleep running frequency of a first
functional module in the target network chip,
wherein the sleep running frequency is less than
a predetermined proportion or a predetermined
value of a standard running frequency of the first
functional module; and

controlling the first functional module to run at
the sleep running frequency.
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2,

The method according to claim 1, wherein the deter-
mining a target network chip based on at least one
of a port status, a configuration status, and a traffic
status of the network chip comprises:

determining a network chip that meets an idle con-
dition as the target network chip, wherein the idle
condition is that none of ports of the network chip
are connected to an optical module within latest first
duration, each of ports of the network chip is in a
disabled state within latest second duration, each of
ports of the network chip is in an unconfigured state
within latest third duration, or traffic of each of ports
of the network chip is 0 within latest fourth duration.

The method according to claim 1 or 2, wherein the
obtaining a sleep running frequency of a first func-
tional module in the target network chip comprises:
obtaining a preset sleep running frequency of the
first functional module.

The method according to any one of claims 1 to 3,
wherein after the determining a target network chip,
the method further comprises:

obtaining a low-power-consumption running fre-
quency of a second functional module in the tar-
get network chip, wherein the low-power-con-
sumption running frequency is less than a stand-
ard running frequency of the second functional
module, and when the second functional module
runs at the low-power-consumption running fre-
quency, a function of the second functional mod-
ule is available; and

controlling the second functional module to run
at the low-power-consumption running frequen-

cy.

The method according to claim 4, wherein the ob-
taining a low-power-consumption running frequency
of a second functional module in the target network
chip comprises:

controlling the second functional module to run
atatleast one candidate running frequency, and
performing functional testing; and

determining a lowest candidate running fre-
quency in a candidate running frequency at
which functional testing is passed as the low-
power-consumption running frequency.

The method according to claim 4, wherein the ob-
taining a low-power-consumption running frequency
of a second functional module in the target network
chip comprises:

obtaining a preset low-power-consumption running
frequency of the second functional module.

The method according to any one of claims 1 to 6,
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wherein after the determining a target network chip,
the method further comprises one or more of the
following operations:

disabling a pin of the target network chip, or set-
ting a pin of the target network chip to a high
resistive state;

controlling to perform clock gating on a third
functional module in the target network chip; and
controlling to perform power gating on a fourth
functional module in the target network chip.

The method according to any one of claims 1 to 7,
wherein after the controlling the first functional mod-
ule to run at the sleep running frequency, the method
further comprises:

when determining that the target network chip is in
a non-idle state, controlling a running frequency of
the first functional module to be increased to a first
running frequency, wherein when the first functional
module runs at the first running frequency, a function
of the first functional module is available.

The method according to claim 8, wherein the deter-
mining that the target network chip is in a non-idle
state comprises:

when determining that the target network chip meets
a non-idle condition, determining that the target net-
work chip is in the non-idle state, wherein the non-
idle condition is that at least one port of the target
network chip is switched from a state of not connect-
ing to an optical module to a state of connecting to
the optical module, at least one port of the target
network chip is switched from an unconfigured state
to a configured state, or at least one port of the target
network chip is switched from a disabled state to an
enabled state.

The method according to any one of claims 1 to 9,
wherein after the controlling the first functional mod-
ule to run at the sleep running frequency, the method
further comprises:

when a failure mode and effects analysis FMEA
detection periodicity is reached, controlling the
running frequency of the first functional module
to be increased to a second running frequency,
wherein when the first functional module runs at
the second running frequency, the function of
the first functional module is available; and
controlling the target network chip to perform
FMEA detection.

The method according to any one of claims 1 to 9,
wherein the predetermined proportion is 5%.

A communication device, wherein the communica-
tion device comprises a processor and a service
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board; the service board has a network chip; and the
processor is configured to execute computerinstruc-
tions, to enable the communication device to perform
the network chip management method according to
any one of claims 1 to 11.

13. A computer-readable storage medium, wherein the

computer-readable storage medium stores at least
one computer instruction; and the computer instruc-
tion is read by a processor of a communication de-
vice, to enable the communication device to perform
the network chip management method according to
any one of claims 1 to 11.
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